Background: Little is known about how adolescents and their parents interact and talk about some of the key lifestyle behaviors that are associated with overweight and obesity, such as screen time (ST) and sugary drink (SD) consumption. This qualitative study aimed to explore adolescents' and parents' perceptions, attitudes, and interactions in regards to these topics.
Introduction
Overweight and weight-related behaviors developed during childhood and adolescence tend to track into adulthood, with significant long-term health implications [1] [2] [3] . Consumption of sugary drinks (SDs) and levels of sedentariness in this age group are of particular concern, given that there is probable and convincing evidence, respectively, that these behaviors are associated with increased risk of weight gain and the development of obesity [3] [4] [5] [6] [7] [8] . In addition, there is evidence of a clustering of obesity-promoting behaviors, through the positive association between screen time (ST) and SD intake [9] [10] [11] [12] .
National and international guidelines consistently recommend that adolescents choose water as their main drink, keep their consumption of SDs to a minimum, and limit ST to less than 2 hours per day [13] [14] [15] . However, the evidence indicates that many adolescents fail to meet healthy eating guidelines and consume excessive volumes of SDs [5, [16] [17] [18] . In a 2004 estimate in Australia 60% of boys and 40% of girls aged 12-16 years reported drinking more than 250 ml per day of soft drink [16] . Longitudinal research indicates that consumption of SDs tracks from adolescence into adulthood. [19] The majority of Australian adolescents also spend over 35 hours per week in screen time, and exceed recommendations to limit small screen recreation [20] The home environment contributes to SD and ST behavior patterns, through food availability, access to electronic media and television screens, and parental modeling [17, 21, 22] . SD and ST were thus selected as an appropriate focus of this study as they are specific behaviours related to weight status, potentially amenable to intervention within the home environment and particularly prevalent amongst adolescents [5] .
While adolescents often experience a higher level of autonomy and independence compared with younger children [22] , their parents and caregivers continue to play a key role in setting boundaries and supporting healthy lifestyle choices. However, little is known about how adolescents and their parents talk about weight and associated lifestyle behaviors, even though adolescentparent relationships are a significant area of publication and research [23] . The nature of the interaction between parents and their adolescent dependents with regards to weight and associated behaviors is likely to impact on adolescents' perceptions and practices around these issues. Understanding adolescents' and parents' attitudes, concerns, and interactions about specific weight-related behaviours is fundamental to designing communication messages and obesity prevention interventions.
Therefore, the aim of this study was to explore adolescents' and parents' (of adolescents) perceptions, attitudes, and interactions in regards to adolescents' SD and ST within the home environment. The study had parallel research questions related to adolescents' and parents' perceptions:
‫ؠ‬ Adolescents:
(i) Are adolescents concerned about their SD consumption and recreational ST?
(ii) To what extent are these behaviors amenable to change? How could they be reduced?
‫ؠ‬ Parents of adolescents:
(i) Are parents concerned about their adolescents' SD consumption and ST?
(ii) To what extent do they see these behaviors as amenable to change? How could they be reduced?
‫ؠ‬ Both:
(i) What types of interactions occur at home regarding SD and ST? Are these topics discussed, and if so, how are they raised?
(ii) Are the views of parents and adolescents on SD and ST consistent or divergent?
Methods

Procedure
A qualitative study design using semi-structured focus groups was selected as an appropriate method of investigation for an initial exploration of perceptions and to gauge the breadth and strength of publicly expressed attitudes [24] . A market research company (MRC) was contracted to recruit participants and conduct the focus groups, in accordance with the study team's specifications. The study was approved by the Ethics Committees of The Children's Hospital at Westmead and The University of Sydney.
Participants
Male and female adolescents in high school grades 8, 9 and 10 (i.e. 13-16 year olds) and (unrelated) parents or primary caregivers with at least one child in this age range were eligible to participate. The decision to recruit unrelated parents and adolescents was made to avoid contamination, as practical considerations meant that the researchers could not guarantee there could be simultaneous focus groups with related parents and adolescents.
Participants were recruited from residences in areas classified as low to middle socio-economic status (SES) in the Sydney metropolitan region and a regional centre of New South Wales, Australia. This study focused on adolescents and parents from low-middle socioeconomic groups because these groups tend to be at higher risk of the development of overweight [25] . SES was based on The Australian Bureau of Statistics Index of Relative Socio-economic Advantage/Disadvantage (IRSAD) [26] which is calculated for postal area codes. The IRSADs for each postcode in the Sydney Metropolitan region was ranked and divided into quintiles. People residing in postcodes in the bottom three quintiles (Q) were considered to be low (Q1), low-middle (Q2), and middle (Q3) SES and eligible for inclusion. The regional centre had an IRSAD that was equivalent to the metropolitan locations.
The MRC approached people listed in its database to participate in the study if they: had given consent to future contact; met the target group specifications; and had not participated in any form of market research in the past six months. Using their standard recruitment methods, the MRC contacted 457 parents by email and a further 33 by phone. In order to enhance recruitment in the regional centre, a subsequent email was sent to the remaining 187 non-eligible residents listed in the MRC's database with information about referring family and friends to the study. All participants received written information explaining the study. Informed consent by adolescents and by parents was a requirement for the study and participants were reimbursed for their travel expenses and time. Participants were required to speak fluent English in order to be able to participate fully in the focus group discussions.
Data collection
Focus group discussion questions and prompts were developed to address the research questions, in a way that would promote interest and open discussion (see Table   1 ). Separate focus groups were conducted with parents and adolescents. Separate male and female adolescent groups were held as it was expected that adolescents would feel more comfortable discussing the study topic with peers of the same sex. Parent groups were arranged to comprise two combined mother-father groups and two separate mother and father groups. This arrangement was designed to ensure representation and active participation by fathers as well as mothers, recognizing that few studies actually seek out fathers.
Each focus group session was conducted over 90-120 minutes and was held in a community-based meeting room. All sessions were digitally audio-recorded with participants' consent. A researcher from the study team attended and observed each session.
Data Analysis
De-identified transcripts of the audio-recordings, typed verbatim, were provided by the MRC and checked for quality by a member of the research team. The transcripts were manually analyzed using thematic analysis. Three members of the research team independently read the transcripts and discussed the key ideas and common themes arising across the groups, and spanning the four content areas: adolescent-ST; adolescent-SD; parents' views on adolescents' ST; and parents' views on adolescents' SD. Following agreement on a draft coding structure, two members of the research team independently coded the data for each of the four content areas. The five broad themes comprised:
‫ؠ‬ Patterns of behavior ‫ؠ‬ Attitudes, beliefs and concerns; ‫ؠ‬ Adolescent-parent interactions; 
Parent focus groups
What do you think about the amount of time your child spends on screen-based leisure activities/their consumption of sugary drinks? Tell me about any agreements, disagreements or rules you've had with your child about their use of screen-based leisure activities/consumption of sugary drinks? If you wanted your child to reduce the amount of time they spend on screen-based leisure activities/the amount of sugary drinks they drink, what kind of strategies do you think would be effective? Do you know whether there are any guidelines on the maximum amount of time adolescents should spend on screen-based leisure activities?
Adolescent focus groups
What do you think about the amount of time you spend watching TV/videos/DVDs or on computer games (not including time spent for educational purposes)? How much do you care about your intake of sugary drinks? Tell me about any agreements, disagreements or rules you've had with your parents about your use of screen-based leisure activities/consumption of sugary drinks? What things would make it easier for people your age to drink less sugary drinks?
(page number not for citation purposes) ‫ؠ‬ Strategies for behavior change;
‫ؠ‬ Awareness and perception of ST guidelines (the study did not specifically inquire regarding SD guidelines as there are no clear, precise guidelines).
A third member of the research team checked the results within each content area for consistency and minor revisions were made to the coding structure where appropriate. Consensus on the final coded data was reached in a straightforward manner and summaries of the findings were checked by members of the research team for accuracy. The five themes remained intact and it was agreed that they accurately captured the key information in the entire dataset, across all groups and content areas of interest, and in a way that addressed the overall research questions.
Results
Response rate
A total of 402 people responded to the initial study invitation, of whom 103 met the eligibility criteria. A final sample of 63 participated in a focus group (63% participation rate; 31 adolescents and 32 parents). A total of nine focus groups (five with adolescents; four with parents) were held in March 2008. Following completion of the nine focus groups, the primary and co-facilitator agreed that response saturation had been attained.
Participant characteristics
Groups were primarily organized according to geographic location, with six in metropolitan Sydney and three in the regional centre (see Table 2 ). Adolescent participants in each group ranged in age between 13-16 years (Australian school Grades 8-10); 42% were female. The mean age of parent participants was 46 years for mothers and 43 years for fathers, and 63% were mothers. Approximately 40% of parents had finished high school or less as their highest education level, half had attained a tertiary certificate or diploma and just over 10% held a tertiary degree. Almost 20% of parent and 13% of adolescent participants were born outside Australia; and about 40% of adolescents were from families where at least one parent was born overseas. Almost one-third of adolescents and parents of adolescents lived in areas classified as low or low to middle SES, with the remainder of participants residing in areas ranked as middle SES.
Focus group discussion themes
The key findings and supporting quotations in relation to the major themes for each of the four content areas of interest were tabulated as a way of highlighting commonalities and differences between parents and adolescents, and between the behaviors of interest [see Additional file 1]. The range of comments in relation to these themes, across adolescents and parents and ST and SDs, are summarized below.
Behavior patterns
While carbonated soft drinks were largely discussed by both parents and adolescents as a 'treat' reserved for weekends, visitors or special occasions, other sugary drinks such as fruit juice and milk-based drinks were discussed as a daily component of adolescents' diets.
ST was overwhelmingly discussed as a part of daily life for adolescents. Parents also saw it as part of adolescents' daily life for communication and homework, and provided vivid and detailed descriptions of the times, occasions, purposes and preferences of their adolescents for using ST.
Attitudes, beliefs and concerns
For both ST and SD consumption, parents expressed noticeably more health-related concerns than adolescents.
Parents' concerns relating to SDs centered on the sugar and caffeine content, as well as acidity of various drinks, and resultant impacts on dental and general health. Interestingly, however, these concerns were not intensely or personally expressed, and not related to weight. Adolescents, on the other hand, expressed some mild health concerns relating to sugary drinks, including their contribution to weight.
Parents expressed a high degree of concern and frustration regarding their adolescent's ST. This was the foremost response to the topic in the parent groups. Parents were particularly concerned with the impact of excessive ST on social interaction and social skills, as well as competing with homework and learning. A few parents also raised concerns relating to ST and radiation exposure, repetitive strain injury and corruption of spelling. However, many of the parents accepted their adolescents' time spent in screen activities as inevitable and described themselves as 'giving up' and accepting ST as a feature of family life and society generally.
A common response from both parents and adolescents was that adolescents cannot be relied on to self-moderate their intake of SDs or use of ST. Further, parents frequently expressed a belief that they had little, or no, control over their adolescents' behaviors relating to ST. A common perception was that adolescents would ignore them, or go 'behind their back'. This was supported by comments from several adolescents who suggested that they would ignore or overcome any rules which were set with relative ease.
Adolescent-parent interactions
The nature of interactions between adolescents and parents varied depending on the behavior in question. Interactions regarding SDs were described as discussions where parents reminded the adolescent of what they should be drinking. In contrast, conversations focusing on ST were commonly described as being confrontational, with parents attempting to enforce rules. Both parents and adolescents noted that these discussions around ST frequently escalated into arguments and shouting.
Role modeling was identified as a relevant issue by some adolescents and parents in relation to SDs.
Strategies for behavior change
Common strategies identified by parents for promoting healthy behaviors in their adolescent children, in terms of SDs and ST, included controlling availability or access, and providing alternatives (particularly water). The adolescents perceived that this could work for SDs, but restrictions and enforced rules would be the best strategy for changing ST.
ST guidelines
There was limited awareness among both parents and adolescents about the guideline to limit small screen recreation time to less than 2 hours/day [13] . The question on this topic generated lots of different ideas about the rationale for a guideline. Mostly, parents thought that the 2 hour/day guideline wasn't feasible, was 'out of touch' and certainly would not be acceptable to adolescents. Some parents queried and derided the source or basis for the guideline and, in one group, there was an explicit dismissal of health guidelines generally. Some parents were concerned about how the guideline could be achieved in practice. Adolescents responded as parents anticipated, by rejecting the idea of a 2 hour/day limit as unrealistic and unacceptable.
Participants' discussion style While the major themes refer to discussion content, the analysis also identified differences between parents and adolescents in their style of discussion. Overall, parent focus groups involved more lively discussion than did the adolescent groups. Adolescents were slower to open up in discussion, and in some cases tended to express what might be taken as a publicly expected view, such as bragging about their ability to circumvent parental rules. In many ways, the issue of control was a present and overarching theme, with parents expressing the extent to which they can and cannot control their adolescent's behavior, and adolescents commenting on the extent they do and do not go along with parental control.
Discussion
While the discussions on ST and SD consumption addressed similar themes (i.e. in terms of attitudes, interactions and behavior patterns), the nature of the attitudes and adolescent-parent interactions were quite different for each of these behaviors. Overall, neither parents nor adolescents expressed strong personal concern about adolescents' SD consumption, yet adolescents' ST elicited considerable concern amongst parents and was associated with family conflicts. Thus, these different behaviors had quite different emotional salience to parents and adolescents. Research with parents and adolescents has described a complex mix of factors, such as social expectations and marketing, parenting style and ability to say 'no', and communication taboos, that mediate perceptions and communications about weight [27] ; some of which may be at play in this study.
Findings from this study that parents feel able to limit their children's access to SDs appear encouraging, given that previous research indicates that the home environment is critical in shaping children's dietary and activity behaviors [17, 28, 29] , and that adolescents themselves recognize the importance of the home environment in influencing their behaviors [30] . However, there may be some discrepancy between parents' low level of personal concern and adolescents' actual consumption [16] . This mismatch, where 'treats' may in fact be consumed frequently, poses a barrier for change and needs to be anticipated in any communications or family interventions [27] .
On the other hand, the extent to which parents felt unable to control their children's ST was concerning. For example, parents described how they had given up trying to limit ST, as a result of failed or negative interactions. Nevertheless, adolescents indicated that enforced rules were an appropriate control strategy. Comparing the adolescent and parent responses suggests that parental rules about ST are likely to lead to conflict, unless perhaps if rules are established when children are younger. No-one mentioned the use of TV time monitors or similar devices as a method for monitoring or enforcing rules.
While role modeling was mentioned in relation to SDs in both parent and adolescent groups, the limited emotional engagement with the topic suggests that its influence on adolescents continues to be under-estimated, especially by parents [27] . Research has highlighted that parents can be positive role models with their adolescent children in regard to weight-related behaviors [17, 29, 31 ]. There appears to be scope to promote the significance of role modeling and its applicability to influencing both SD consumption and ST to parents, through parent-targeted health communications and skill-based parenting interventions.
The low level of awareness of health recommendations and guidelines on recreational ST, and the dismissive response to the idea of guidelines, suggests that this guideline challenges public views and actual practices, which is consistent with findings from US qualitative research [32] and the context where Australian and North American family households have high access to electronic media. Recent data shows that 99% of Australian households with young people (8-17 years) have at least one television set, 98% have at least one computer or laptop, 97% a DVD player and 91% have an internet connection [21] . Clearly the health reasons for ST recreation guidelines, such as the association between recreational ST and fitness, is an important underpinning that should be featured in public health interventions and communications [33] .
The typical roles that adolescents and parents play in relation to each other, with disagreements over everyday issues and struggles around control [23] , were apparent in this study, even though the parents and adolescents were not related to each other and the group discussions were held separately. In this study parents frequently expressed issues in relation to their ability to control adolescents' behavior, and adolescents frequently asserted their independence from parental controls. While both positions correspond to an accepted public image, they also provide a reminder that any health communications and skillbased parenting interventions related to adolescents must always recognize and respond to this fundamental dynamic.
Overall, the study shows that there is scope to influence adolescents through their home environment and parental use of positive strategies, such as setting and applying defensible rules, limiting access and availability and role modeling. While an exploratory study, the findings suggest directions for health communication messages to parents and the value of structured parenting interventions, which typically focus on parents' understanding and acceptance of adolescent development as well as communication and listening skills [34] .
While the study was generally successful in recruiting people from lower socioeconomic areas, there was difficulty in recruiting and retaining some participants from the most disadvantaged areas. The use of market research company recruitment methods may have limited contacts with people from low socio-economic backgrounds, although most eligible households are known to have internet access [21] and the purposive targeting of low SES areas meant that any potential bias was redressed. The study participants came from backgrounds that were fairly representative of the Australian population; although like many research studies, the views of the most disadvantaged, Aboriginal people or a wide range of people from culturally and linguistically diverse cultures are not comprehensively represented. Further research targeting these groups is required to investigate their particular environmental, cultural and material circumstances. While there is some possibility that participants were more health conscious than their peers, the recruitment information referred to 'lifestyle' rather than 'health' and health did not appear as a dominating theme. Overall, this study was successful in recruiting adolescents and parents from low and middle SES areas, with a particular strength in the participation of fathers, given that they are often under-represented.
The focus group design itself may have incurred some limitations, especially in relation to adolescents, who displayed a limited degree of 'conversational competency' in some cases [35] and tended to produce socially expected responses. However, it is important to understand and respond to these public views in designing communication and other interventions. Deeper understanding on specific issues, such as discrepancies between parents' level of concern and adolescents' actual behaviors, in relation to both SD and ST, would require additional research using a mix of methods, with related parent and adolescent participants.
Nevertheless, the study provides an initial exploration and offers insights regarding topics rarely explored in relation to adolescents, yet which frequently occur within the family and home environment, are known to be linked to risk of weight gain, and are discrete behaviors that are potentially amenable to change. The findings complement previous qualitative research with parents of younger children [27] and adolescents [30] , as well as quantitative studies on these topics (for example [10, 12, 17, 20] ), thus providing guidance on angles and perspectives that can be used by policy makers, health practitioners and research-
